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(57) Abstract 

Thieno[2,3-d]pyrimidine compounds of general formula (1) useful as drugs having a cGMP-specific phosphodiesterase inhibiting 
effect and so on; and a process for the preparation of the same wherein Q is a group represented by the general formula: 
(CH 2 ) n -N(ri)-C(r 2 )(r 3 ), CH=CH-CH=CH, or (CH 2 ) m which is bonded to a and b; R, is hydrogen or C r C 6 alkyl; R 2 is C 3 -C 8 cycloalkyl 
optionally substituted with G b phenyl optionally substituted with G 2 , or a saturated or unsaturated heterocyclic group having 1 to 4 
heteroatoms selected from among N, O and S and being optionally substituted with G 3 ; and R 3 is a saturated or unsaturated heterocyclic 
group having 1 to 4 heteroatoms selected from among N, O and S and being optionally substituted with G 3 or a group represented by the 
general formula: (CH 2 ) k C(K))R4 or CH=CHC(0)R4- 
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ttSI§(^£ 1 ~ 4M'at2&%ll£tc\tt&%l<D'\7-nmm$:m-?. R 3 G 3 TtjSS 
tlTfc<fcV>N, O *> L < fiS £ 1 ~4®^tJfiaft^^:«^fi&?a<D^^aMS> 5£ (CH 

2 ) k c ( = o) r 4 a: ch = chc (o) r 4 £^t.) tisnsfi; [2, 

3-d] fcf »J 5 >?>^^^i:^-<D©itfe-C*-2>. 
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S&JKtiUb. PTCAtfiK^, ^K#ffl. K^itmS, ff*:£, E#H, ffF^ffl, «A. 

^oiy [2, 3-d] f'J5^V#IS4tt5cGMP PDEISMt 
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#fg0J!te. (a ) -fl£5£ ( 1 ) 



[S;*, ai»6bC8^l/T. it (CH 2 ) n-N (r, ) -C (r, ) (r, ), 

CH = CH-CH = CH tfctt (CHj ) m "V$t £ tl^S^^T. 

r,B, Cj-eT^JH, C 2 - 6 7 )V7. )V* — )V&. G^iiSft 

X*>£^'<>i?)V&> a; C ( = 0) r< it C ( = 0) Or 5 Tt$tl5S$i 

T. 

r,, r 3 li, -ttl^naftfibT* TKfftHC^ C^eTM^S. GiTg&SnTfc 

£ fc <d s\ t a mm & m-r . 

nli, 1. 2£7c«3£:, m&, 3, 4 3; 7c 5 - - 

,}:H7iZ;Hif;|j;G3 Tii^nT^i^N, Ofe U < HSgi 1 ^ 1 ~ 4®^ 

R 3 G 3 Tli^fttfei^N, O h L < S £ 1 ~ 4 {S^tT&fO ^Tite^FtSlD 
(D^s^O^S, (CH 2 ) k C (=0) R 4 CH = CHC (O) R 4 ft 




( 1 ) 
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R 4 Ji, *JRK^ Cj.jT^n^i/i, G 2 "CSJfe £ ti J: 7 

ly^i'l, G 2 T-SSS^nT «fc ^^^V )\> Nr 6 r 7 *fcl±5£ N 

HNr 8 r g T'i$*lS«tat t 

r 6 , r 8 li. *^jM?*/ctiC , _ 6 7 ^ * JUS * £ L . 

r 7 , r gli. 7jc^H?, C UT )V* AtHs, C ! _ 6 7 * 3 * f) )V# — ^1 =fc 

l/<liG 3 T-SKs S nt £ «fc un, OtKliSli?^ i~4 <i fa £ /htt^FISfnro 

1 T-®m$tvTt, J: v^Vi^l/gife/cli. G 3 T-fi& $ tiT *, «fc u N , Ot,U<liSJ!M^ 

*/c{±, r 6 , r 7 li s Nt-HC&oT, j/ Sy ( Y O , C H 2 £ 

\ / 

k t£ 0 % Ufeti2?: ^"T. 

Gj ii, ^Dy>ic^, c ,_ 6 7;^ ;ns*fc»*c ,.,7*3 *->g£S-r. 

G 3 (i N Aoyy^?, c,. 6 7;k;H, c 1 . 6 ad7^^^«. c^^^n*^ 

^V-tef>J8L DT;U^^t. U < Ji^f- DS|±<D 3. fth. G,, G 2 , G 3 ©Sg|S{± x 

2 ^&,±mm^ ftT^X % J: < , 2 J;<D £ I±|e|-T-*,*BJ|& o tv^tti:^. 
fib. R 3 **G 3 T-S&£ ftX ct UN, O t U < <i S JS? 4 1 ~ 4 «-^t,»^fn £ 

/cli^Ftain©^^ n3gS5:^-r i: Ql*. (CH 2 ) n — N ( r i) -C (rM ( r 
3) ( r i, r 2 v r 3fc «kUfn(i8ffiai:fl-O.W.I*^^i*.) % * ^ * Q (CH 2 ) m 
CH = CH-CH = CH ffltf, R 4 li7;'J;8t^5i>f Uli, k = 

ot-*5.) ti$nsit*s.} 

2 . -ffisS ( l - 1 ) 
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(5£4>, R, . R 2 * R 3 > r r 2 43 «fc U r 3 tt itufS fc IH- CD jgi* fc^T . ) "C^^n 
3 . — ( 1 - 2 ) 



NH-CH-R 2 




(5*;*. Q ' tt. a*6bC«S^LT, iC CH = CH-CH=CHJfcli (CH 2 ) m ~C 
R P R 2 , R 4 *5<fctf m tt, IQ IB £ M ~<DM& .) 

4. — fiSS (3) . 
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mm-fa* (i) T*misnz l *%w\t'£W\z. &^x. 

t'OCi-eJJ^^ylTfii^nT^Tfe^^) ^>-^;i/S, 5£ C (=0) r 4 £fc 

est c (=o) or 5 Ti^nsi^tr. 

^z^ftfcCz-eJ^^r-^S, (ffif ©fill:, y^m, Mm, II&t*OAny> 
DD^Jk hu^DP^^;u, ^l^n*^-^. ^-7;p^-o^^;i/, hg7iWD^f 

^v#Jl^x;k Ih + ^)«-Jl'St'C ..eJJ^ + yAJ^-jHTti^nt^ 

s-Zf^)V, t E<DC , _ 6 7;U=^^S, If-ik 2-7d 
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r 2 7-;i, %*, ft*at'oAay>isf. x^jufrH 

© C i_ 6 7^ + ^Ufctt^ h*5>. X h^->&i:©C j.eTJ^ + ySTlil^nT 

])§C^, X^Jl/ft: irffiC a . 6 7J^JH, *h*->, X h 4- v-& <if © C t _ « 7 )VU 

3^>g, x^l/>yt+yftif© C 1 . 2 7Ml'>mySTSll 

i)>7UU*=?)V, 7 )V-*n*J-)V, i?7 )V3ru *3-)V, V 'J 7 )V3r u * )lls. E C !_ 6 A 
Xh^r^^^^X^T^ifC ,. 6 7il'3^yAJ^x;HTIt$ftT^TfcI^) 7 U ;U 

SJI^£ l ~4<®^t?ia;fa£7ite^&ln©^ern§ig£gi-r. 

73: £©C 1 . 6 7 Jl^r)im^.fz\t^ H*->, ih4i/ftf©C 1 . e 7;i'3*'>I$&tt^ h 

na*?^, hu^DD^f;k ^;u^-d^^;|/, s^ji^d*^^, h'J^;u 
^n^^u&^c , . 6 A07;^;HTSis$nx^t ; b^o 7 u ^x-;ug. 

f7'/'JJl'S, 'fS^'/UAS. MJ7'/'J^S, * + ify7 , / l J;H, eU5?;H. If 
^■J->*-;WS. e^7'>*-A», t'U5y;H, t*U^y-JH, te£©N. OfcL<tt 
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(ch 2 ) k c ( = o) r 4 TS^nssm. 

^^^^-^^i'^C-eTJUi + x^^^n^S, ^nD*5f;i,, i^oD*5r;i/. h 

*->&£cdc ^eT^^ylSfclW h * ;u#x;u, x h^->*^-Mi*«)C 
■*u*=?)v, S S7 )V*n*?-)V, h y 7 ;w n ^ f f c ! . 6 a □ 7;^JV*TtilS 

£*lT^T<fe&^) ^>^;i/^=^->S> 5£ Nr 6 r 7 3; « 5£ NHNr 8 r 9 T 
*rz/t> )\,#-)V, Ih*y^JJl'#-^/J:i:OCr-67ln*y*;i/jH-JH> 9 □ □ * 

■tu *^)its.Ec 1 . 6 AD7;i'^ST-iiS^nT^Tt.fin) y u;us, ^x-jus. 

fT^U^S, <5*VJJUS> MJ7'/UJH. **U-^7V"J;U*. tfUvJbS, tf 
^ijy-rjH, tf^vvx;i/S, bf'J^yJU. tfU^^x;US. &£<£>N, O =fc L < H 
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¥<d C i _ 6 T JV^-Jim * /= li^ h =¥ S/, x h t'©C ,. 6 7^3^ 

a^s/^;i/>f-;vi. fnp^^^, i/'^DD^JV, hHDD^f*, 7^^n^^ 

t'n^i, t'D'ji;^^!, -r^!/'MS. t^yj^i, 74- #-9- vy -fy* 

^U-^'t^'J^S, k'ljyjn, b*^y^*-;ws, t'A7i;-;n, fMi;;H, f y 
^-ji^. it'DDN, o t, u < tisjg^ £ 1 ~ 4 m^timmztz&^fkfan^T umm' 

£fcl±, r 6 , r 7 li, N i: — Mi' & oT, ^ j/ Sy (Y{£, O, CH 2 J 
k It 0 , 1 * fcli 2 fc^-f . 

mm, mmbiKDmmmvm*. mm, T'nt^vt, 91m, ^^?m, iss, 

&*>\ *Ht3Ht£#>C!£, Rj, R 2 ©atlCi'J. CHR,R 2 ifl3C^?f*S 
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Q, R i , R 2 :fc<fcZ*R 3 te* mtZtmCMM&mis* Xtt/\ u? >Rf 
g#Ht^ (1) tt, fl;^* (3) i:lt&® (4) #i*K:J;ORttE 

— f h7kHD75> (THF), 1. 4 - 5? * ^rl*- > & E '© X ;m , 

>, h;i/x>, *5/U>fc£eDaf»flSlfcfl:***» ->*^dd**>, ^no*;UA, l. 

2-5?*nnx*>&fc*©Aa$*>fl:#fl:7K*Si. e'J5>>. 7th-h'J;K V*5-)V 

♦ (DMF), 5?*^vUl>**lJ-f H (DMSO) ftt'Sffi^Sut^* 
•5. 

s^aaett. -i st-^^a^ss, $?£L<«. o~8otf<&5. 

-ft^^J (3) tt, itf>%) (2) ©fl/t'JSH^SAoy^tSCtCJcOBIf 

^m{b'J>, E^-ft'J>, mt^*— ;Hf*«ffi"ra^ttTff btis. 

*^I^>3!i: yi?DD^^>, ^DD*^A, 1. 2 - y i7 D D I 

* >4i'OADy >{U»Mfc**8i. TthZh'JJl/, DMF, DMSO^if^ffll^ut 
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mmt^® ( 2 ) ©?xy tigs k>«, xMBtmcDjim. mxvz* j . h e t . c h 

e m. 2 1 , 375-380 ( 1 9 8 4 ) J Ac & Indian J. Chem. 2_8_B ( 1 
2) 1039-1047 (1989) \Z IB® <D%& \Z ?P V T§* JfT § d £#T#5. 

JSfsPKt^tt (4) fc:*ltt3SE»l<B#i£. flJAtf, J - Med. Chem. 4_1_, 3 
367-3372 (1998) {wt3ifc<£>>£ ?£ DTSSTf 5. 

£Si£i£2 

MIB — JiS^ (l) tC^^T, R 3 CONr 4 r 5 TfBjSJCttfo 




(lc) 



(5£*> Q , R 1 , R 2 , r 6 &&Ztr 7 tt, S5IB £ C Icsfc £ *T o) 
itS® (1 c) tt, {L-&#> (la) tit-Sr® (5) #?*T"^7R^-&-r^ ^ if-d: 

tt^ffltLTtt, 0>JiL«. 1, 3-yy^DA+xi^My-f5F, 1 - < 3 - :x * 
- ;P - 1 , 2 - i? k H □ * J 'J > & if £ & "5 l/i £ n i #T* # S . 
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THF, 1, 4-?W>ftWi-f^S. ^ > -t' > . h;i/X>, ^->l^> 
&£©33f#»ieMfc7K*fg, ->*^nn^>, ^nn*;bA, 1, 2 - s?£ □ ox^ >te df 

<D/\uy>itmit7kmm* rth-hujk dmf, dmso, e'j^>&t'*ffl^5u 

( 1 c ) T^£tl5 7 5 ffc^fc (1 b) 

;HB, yi700^^>, ^DD^il^A, 1. 2 - ^£ □ DI^ >&ifOADy >{£i%.it7k 
mm* 7-th— bOJl. DMF, DMS O^tif^rfflV^T, EfSfiffi, -15~2 0 0t, 
jff*b<«0~l 5 OtTSft5$t5t)0Tfe§. 




(5£ff. R, . R ; , R 3 , r 2 , r 3 *J:^r 4 lt huIB £ PI CMM^^To) 
ft£4fc> (If) tt. fiIftlTt>8It5Ct)l«TtS : iJ<. ±f2SJ&5£|-^-f<fc -5 
<fc£» (le) gTyJUttiJatfcSitili^Tti. 
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— THF, 1, 4-*J**r J Vr>tS.}i<DJL- ; r)Vm. ^>il>, h^X>, + > U > 

Tii'O^^MK'fbTK^m, V^DD^^>, ^DD^A, 1, 2 - O DX* >& ( ^; 
<DAO>7 ^ ><^L J GiHfc7.k^tiI, 7-fehXhU^, DMF, DMS 0&££jat>« Z. <h*<T££. 

rt:^ de) fct, iiSfeiT#bn5N-xh^y^;^-;n$ (id) 

MilTtt. x^y — x^ U > V 'J n — )ViS. E <D T)Vn —)Vm. T 

HF, ^;T^-iJ->&<h*<Z)X — DMF. DMS O^t'Sffl^S C t^Tf 

*f£9Hfc£^ (1) Kte, — «SC (1) i:*UTR„ R 2 ©a£fc«fcD . r 2 , r 

*R91fc:felr>T, S^^T^tS. ilStDmMS^fT^ H tic «fc 0 d £2>*T 

nmm 1 

5. 6, 7, 8-fh7th'D-4 - t(3 - JDD-4 - > Ftv) ^>yJl/7$;] 
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- 7 -X h^->#;U#x;U- 2 - (3 - t°U *?)V) t° U H [4 ' , 3 ' : 4, 5] fiy 
[2, 3-d] fcf 'J 5 > (it-Sty 1-15) CDSSlii 




5, 6, 7, 8-f h7kFD-4-t* , ;-7-Ih4y*;i'#-^-2- ( 3 - \d 
'J tfUH [4', 3' : 4 . 53 fi; [ 2 , 3 - d ] fcT U 5 > 4. 1 g 

5/*fl;U >4 0 m 1 fCjJQ*., 8 0 ~ 1 0 0 tT 3 P# F«3 it # b . ^^^ttfliU >*«ffi« 
EiSaatK* 5 0 m 1 SriB*.. #}%!~F. mmmWtfcm?- h 'J S 
j^^T^* U b> i^o D^;^-eiail. ^fn^^TK-cft^bfe^, MtKSS^v^ 

^S/^ATSgjlgS-fr. «EttV^^^^7A«raiaia, MffigSSb, 5, 6, 7, 8-^h^ 
kFD-4-^nn-7-x h * — JP- 2 — ( 3 — tf 'J k'U H[4 ' , 3 ' : 

4, 5] fi; [2, 3-d] fcTU5 5?> 5.0g^ffe, 

5, 6, 7, 8-f h7kFD-4-^nD-7-lf + y*)^-f-2 - (3-tf 
'J tf'JH [ 4 ' , 3 ' : 4 , 5] fiy [ 2 , 3 - d ] fU = y> 5.0gl:. D 

MS05 Oml i3-^PD-4-^ h^-/^>y^75> 2. 5 g^JoA, 8 0tT3 
l*IBfc]JIMi#bfc. S*£:*S:7KC»lt. Urtti b fci&il ^^S'J b , »6nfc«S*«»St'," 
a»<b-&«fe 4. 2 g St* 2 2 3 - 2 2 5t 

3U60J2 

5, 6. 7, 8-rh7tFD-4 - [(3-^DD-4-> h + ^>y^7$ 7] 
- 2 - ( 3 — tf U eUH [4', 3' : 4 , 5 3 fl/ [2, 3-d]tf'J55>> 

13 

BNSDOCID: <WO 0O59912A1_l_> 




mmmiX'^tz. 5, 6, 7, 8-f h7tHD-4- [(3-^OD-4-;*h*:>) 
^>5?;i/7$;] -7-Ih + ->*^-JH2- (3-tfU^;U) hT'Jh* [4 ' , 3' : 
4, 5] fi; [2, 3-d] fiJiy>2gl;, If k>^'J3-JM0ml, TK&fc 

1.4g*ifc. M 135-I39t 

5, 6, 7, 8-f h7kh'D-4 - [( 3 - ? a U - 4 - ;* b^^y) ^>y^7Sy] 
- 7 -T-fef )V- 2 - (3 - fcf'J CUF (4', 3' : 4, 5] ^X/ [2, 3 - 
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